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Abstract 
Public support of R&D is today treated as one of the essential tools for ignition of economic growth. Its importance has increased 
even more after recent financial crisis. The main idea is based on simple causality when higher public R&D expenditures should 
induce private R&D expenditures and together should generate more innovations. More innovations should lead to higher 
competitiveness and thus higher economic growth. Despite quite large political consensus around this mechanism the theoretical 
basis but mainly empirical findings are not sufficiently conclusive. It is quite natural that the crucial role regarding the R&D support 
and its effectiveness play the implementation of the support. Wrongly designed mechanism of public support will not lead to higher 
competitiveness but more likely will distort the market and eventually lead to inefficiencies and economic slowdown. That is why 
empirical studies may come to very different conclusions including those which show negative or non-positive effect of R&D 
support on economy. This article briefly addresses the support mechanism in the Czech Republic, bringing some new statistical 
outcomes. We show that current design of public R&D support is probably not very good as it does not bring any competitive edge 
to supported companies (regarding selected variables). In our research we focused mainly on energy, transportation, environmental 
and progressive technologies programs so our findings cannot be fully generalized on the whole economy scale. Moreover our 
study is limited on short term effects only. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of IISES-International Institute for Social and Economics Sciences. 
Keywords: R&D; R&D subsidies; competitiveness; counterfactual analysis 
1. Introduction 
R&D is today regarded as one of the key elements of competitiveness and economic growth. Especially in relation 
to recent economic crisis in developed world even higher attention has been paid to R&D and its support. We very 
often hear about the necessity of “knowledge-based economy” or “R&D economy” that are sort of mantras of policy 
makers and institutions like OECD alike. It seems, at least from media and vast of research articles, that knowledge, 
© 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of IISES-International Institute for Social and Economics Sciences.
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i.e. human capital and R&D are the proper answer to question if modern economies can grow forever. Indeed even the 
classic Solow´s model ends with conclusion that economy grows at the rate of technology in the steady state. Today 
the idea of knowledge-based and R&D based growth is theoretically backed especially by endogenous growth theories 
that specialize in explaining what is that technology proposed by Solow and when it comes from . However it cannot 
be proclaimed that endogenous growth theory is unified. On the contrary we today see two major branches (although 
one is significantly stronger) that come to quite different outcomes. In the first group of models are those that can be 
labeled as forever optimistic. These are the first generation endogenous growth models of Aghion and Howitt (1992), 
Romer (1990) or Grossman and Helpman (1991) along with the second generation models usually developed by the 
same authors (like Aghion, Howitt 1998). These models lead to conclusion that R&D and knowledge have positive 
effect on the economic growth in the long run. In other words if there is sufficiently high knowledge stock and R&D 
sector is big enough the economy will be on the growth path no matter the odds. This is very appealing conclusion in 
fact and policy makers tend to accept it eagerly. From their point of view the message is quite simple: to keep economy 
going invest in education and R&D. The other group of models based mainly on Jones (1995a) and his findings is 
limited optimistic. Jones has shown that despite large increase in number of scientists in US over several decades the 
growth rate of technology (measured by total factor productivity - TFP) has not changed at all. He and his followers 
(Kortum 1997 for example) come to conclusion that R&D investments have positive impact on growth only in the 
short run. This outcome might seem quite intuitive after all – having all resources allocated in R&D on whole planet 
would not probably yield higher economic growth – who would produce „normal” goods and services then? According 
to Jones there is a steady state in the long run when R&D expenditures simply do not bite. However this approach was 
overwhelmed in time by second generation fully endogenous models leading to very similar conclusions as first 
generations models – R&D can affect growth in the long run. 
 
Despite of quite firm (although not unified) theoretical background the empirical findings regarding the importance 
of R&D for competitiveness and growth are quite biased. Although majority of studies still confirm positive relation 
between R&D expenditures and growth, also critical studies emerged especially in last decade (see Correa et al. 2013 
for nice summary). It seems that the way how the R&D support is implemented plays a crucial role regarding 
effectiveness and final impact on competitiveness and growth. 
 
In this article we deal with R&D support in the Czech Republic, particularly the public support to private subjects 
brought by Czech Technological Agency (TACR). We use microeconomic data and try to analyze the effects of the 
support mainly by using descriptive statistics and basic counterfactual model of double difference. We bring some 
new data about R&D in the Czech Republic as well as statistically backed evidence of possibly ineffective system of 
R&D support (limited by variables that we use – this is quite preliminary result).   
 
2. Data and methods 
Data used in the article come from ALFA program of the Czech Technology Agency. Part of the data was obtained 
directly from this provider, financial data and data related to the activity of the companies, region specifications or the 
number of employees, were obtained from publicly available registers (RES, ARES, OR, RŽP, ČSÚ, CICR, Justice) 
provided by Bisnode Czech Republic, a.s. 
 
ALFA Program is a program of applied research and its goals are not only the support of competitiveness and 
related economic growth, but also to deepen cooperation between the academic and business sector, which contributes 
to the knowledge transfer to economically less developed regions and thus the mitigation of regional disparities. To 
achieve these objectives, the program is divided into three sub-programs: 
• progressive technologies, materials and systems, 
• energy sources, protection and creation of environment and 
• sustainable transport development. 
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Project participants are not only businesses, but in most cases also research organizations (especially public 
universities and institutes of the Academy of Sciences). The beneficiaries of the projects may be also individuals, who 
have not been taken into account in this article. The proportion of projects carried out in cooperation between 
enterprises and research organizations exceeds 90% in all the project calls. The paper, however, only assessed 
businesses, by which we mean a public benefit corporation, other legal entity or a legal entity registered in the 
Commercial Register. The program was implemented within four calls in the years 2010 to 2013 with support from 
2011 to 2014. In total the support was offered to 1,004 businesses. 
 
Table 1. Unsupported subjects and supported subjects (ALFA) 
Proclamation  unsupported subjects supported subjects total 
2010   308   258   566 
2011   495   257   752 
2012   627   181   808 
2013   541   308   849 
Total   1971   1004   2975 
Source: TA ČR 
 
Table 1 shows the number of enterprises (public benefit corporation, other legal entity, and legal entity registered 
in the Commercial Register). Out of the remaining subjects , there was a total of 40 supported and 185 unsupported 
subjects in all calls. Supported entities constitute 33% of all entities in the whole period. 
The complete length of the program is 9 years, the last two years, however, are considered only to ensure the project 
results. The minimum duration of support is 24 months, the maximum is 72 months. Due to data availability by 2013, 
in order to analyze the impact of the aid, it is appropriate to analyze companies that participated in the first call in 
2010, where the majority of projects are already completed and we can monitor the effects of aid on firms during the 
support period. The issue of data, however, lies especially in the availability of accounting data aforementioned 
registers. Due to the unavailability of data for some of the companies, these had to be left out from the data set. Another 
reason for the omission of certain variables was the presence of the largest companies in the Czech Republic. After 
these omissions, we received 328 observations, out of of which 160 companies were supported and 168 were not. For 
all these companies we observe gross profits (gpr), performance (per) and revenues (rev) for the years 2008 to 2010 
(before support) and 2011-2013 (at the time of the support). Descriptive statistics of the dataset is listed in Table 2. 
 
Table 2.Descriptive statistics 
P=0 N Minimum  Maximum  Mean  Std. Deviation 
gpr0 168 -453876667  1272076000  23267961 139484810 
gpr1 168 -400332000  1170903000  34805777 146661507 
rev0 168 648500   37490384000  844345138 3319989626 
rev 1 168 124000   37764996000  841879623 3225170447 
per0 168 648000   35583226500  811439473 3351719929 
per1 168 124000   37110726000  827864066 3297345197 
 
  
P=1 N Minimum  Maximum  Mean  Std. Deviation 
gpr0 160 -66783500  3417442500  63837948 304818744 
gpr1 160 -79034000  1584423667  59295305 182945188 
rev 0 160 1055000   54491114667  1217539996 5531631795 
rev 1 160 2729000   75127340000  1357503392 6731187112 
per0 160 601000   49435460000  1069007752 4717994926 
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per1 160 924000   63945033000  1196357341 5741942830 
Source: TA ČR, Bisnode, own calculation 
 
First, based on the Kolmogorov-Smirnov test, we verified the hypothesis, stating that the profits, performance and 
revenues of the supported and unsupported enterprises come from the same distribution. Results are shown in Table 
3. This assumption was confirmed at the 5% significance level for all measured variables except for profit. 
 
Table 3: Kolmogorov-Smirnov Test 
 gpr0 gpr1 rev0 rev1 per0 per1 
Sig. 0,013 0,011 0,200 0,243 0,237 0,203 
Source: own calculation 
 
After defining the supported and control group and taking into account the sample size, which is quite small, we 
decided to use simple double-difference (DD) method . The estimated equation takes form (Ravallion 2008, Khandker 
et al 2010) 
 
 itiiit tbPbtPbbY H 3210 )()( ,  (1) 
 
where (Y) is dependent variable i after support (t1) or before support (t0), (P) is the participation dummy (1 for 
beneficiaries and 0 for control group) and t is time dummy variable.  Parameter (b1) shows the effect of support to 
respective independent variable. All (both) dependent variables are put in logarithms. 
 
3. Results 
Out of the total number of firms for which accounting data are available for the period of 2010 to 2013 and 
participated in the program since 2010, 168 were supported and 160 unsupported companies. Given the focus of the 
calls, the applicants were predominantly involved in manufacturing industry. Small enterprises employing up to 50 
people then mostly exhibit professional, scientific and technical activities. Regional distribution of supported and 
unsupported enterprises is shown in Figure 1, where shares of supported and unsupported entities are modified 
according to the total number of supported and unsupported enterprises in the whole Czech Republic. 
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Fig. 1: Share of supported and unsupported subjects (2010) 
Source: own calculation 
 
The largest concentration of applicants was in the capital - Prague and South Moravia. Given that the structure of 
the allocated grants corresponds to the structure of applicants, they are also the regions with the highest proportion of 
supported applicants. The differences between the proportions of supported and unsupported applicants are mainly 
due to the involvement of small firms employing less than 50 persons, which is visualized in Figure 2.  
 
Fig. 2: Structure of supported and unsupported subjects by number of employees of recipients. 
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Source: own calculation 
These differences can be seen most visibly in the Moravian-Silesian Region and Hradec Králové, where subsidies 
were received mostly by very small subjects with staff lower than 50 people. 
 
Regional distribution of the interest of companies for science and research projects corresponds to the distribution 
of economically important areas of Czech Republic and also depends on the bond of firms to research organizations. 
These research organizations in cooperation with businesses participate in more than 90% of all the projects. As an 
economically important region we can consider the capital - Prague. The tradition of industrial production in this 
region dates back to the 19th Century, it is also the headquarters of the largest companies that have the resources and 
personnel capacities for implementation of the research. Prague is also the seat of a large number of universities and 
most of the departments of Academy of Sciences. Although it is not a rule, finding a regional partner is quite common. 
The second important center is the South Moravian region. Here the main center is the city of Brno and its engineering 
plants to the north of the city. Even here, there are several major research organizations. For example, in transport 
research the connection of local businesses and research organizations is quite strong. The last major center is the 
Moravian-Silesian Region. Here you can find a strong industrial tradition, especially in metallurgy. This region has a 
high failure rate of grant applications, especially regarding small enterprises. The proportion of these applications 
accounted for more than 10% of all unsuccessful applicants. On the opposite side of the spectrum, it is possible to 
point out the Karlovy Vary Region and the Vysočina Region. The first one is the smallest region in the Czech Republic 
with a very small proportion of university level education and research organizations and also with little economic 
significance. Vysočina Region is primarily an agricultural region. Although agriculture is also supported within the 
areas of ALFA program, it does not constitute an important part of it. 
 
In the evaluation of these data, however, it has to be taken into consideration that the beneficiary has often the 
registered office in a different region than that in which the aid is used. This fact may cause a higher proportion of 
applications as well as supported projects within large cities, which are according to NUTS 3 division the capital city 
Prague and South Moravia. This issue is described in more detail for example in Mirošník (2014). 
 
Subjects were further analyzed based on the equation (1). Out of the considered financial characteristics of the 
analyzed firms, gross profit has ruled out, since, based on the Kolmogorov-Smirnov test, the tested hypothesis which 
states that the files of the supported and unsupported enterprises come from the same distribution, was rejected. Linear 
regression results are summarized in Table 4. 
 
  
Table 4: Equation (1) estimates 
Variable/Coefficient  b0  b1  b2  b3  R2 
per    18,322*** 0,027  0,420*  0,034  0,011 
rev    18,449*** 0,032  0,399*  0,038  0,011 
*1%, **5%, ***10% level of significance 
 
The table shows the values for the coefficients b0, b1, b2 and b3, including partial results of t-tests and coefficients 
of determination. The results show that the aid in the short term, in the period of its utilization, does not influence the 
financial results of observed companies.  Neither of the analyzed variables showed evidence of a positive effect of 
public support. 
4. Conclusion 
The policies focused on the support of science and research in Europe, are nowadays a very frequent topic. Based 
on the theory (endogenous growth theory) as well as practical studies, whose authors are among others also 
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internationally recognized institution (e.g. OECD), the support of research and development is considered to be one 
of the key elements of economic policies leading to the increase of competitiveness and growth.  Research shows that 
nearly two-thirds of expenditures on research and development come from the private sector. Due to a large pro-
cyclicality of these expenditures, there is a great need for their support, especially during an economic downturn. The 
evaluation of public support must also take into consideration the perspective and evaluation of its impact and therefore 
its cost-effectiveness. 
 
In this paper, we focused on a support program of science and research in the Czech Republic and we aimed to 
characterize the structure of supported and unsupported applicants. We also tried to outline a possible way of 
evaluating the effectiveness of public support through counterfactual analysis and the key financial indicators of the 
companies. Among the difficulties we encountered, was the availability of data. The biggest issue is the short time 
period since the beginning of the program, which does not allow us to assess the impact after its completion, and thus 
to monitor the impact of financial support for the company in the long term. 
So far, the data can only be assessed over a period of the duration of the support, where the results of innovative 
processes may not be reflected yet. The second problem is the availability of financial data for businesses that took 
part in the program (both supported and unsupported). The results of the analysis show, that at least in the short term, 
public support of research and development did not influence the monitored financial indicators, which is very 
worrying. For a more relevant conclusion, it would be necessary to analyze a longer time series. In the short term, 
based on the results of our analysis, we concluded that the support of research and development through the analyzed 
program had no impact on competitiveness and growth of Czech private companies. 
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